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:7zn:=:/^) y-:h>--l, 1, 
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(r ^ y y:3i::^/w^;^) y-t'y^;«7^^- 1, i9-i^;r 
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^>^^>^-i, 7-v^;r^— (4-T^ y :y:i:^ 
/w) ;t:5^^:/-l, 8-i^;^^-h. (4-T^y:7 

:7 :=i/w) t';;?; 1 0 - v^;^-^!— h 3&54f L 
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3, 3* -v^y h^->-4, 4' -i>T^ytr:7^^ 

i^r ^ y i^:7^^/k:r.— 2, 2' -i/T^y 
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{4 -T^>^ -7=^^/1^) ^^^-^^^^ 9, (4 

-T^yy=r.:=./V) T^^b^-t^-. 1, (4- 

y :7:n/:^i/) ^>-^>', 4, 4* -if;^ (4-T 
[4- (4-T^/:7^/:^v-) :73n:=i/w] :7'n>^N->^, 

p -:7 3c^l^Vv?T^ 4, 4' -v?T5 

2, 2-tf>^ [4- (4-T^/:7 3Ly# 

(4 -T^ y - 3 -;^^/W>^i3^^ix/^) :^i^>^^(0 

JiiSS;i^T ^ Htcf*. Tia-iS^ (12) 

[0 0 4 51 

1 4 1 

10 0 4 61 *fc. C4xbi^T^:/<^)iai*fcJ*2ai^il 
iSriE-g^ LT^ffl-f-S r ^ So 
[0 0 4 71 ^h^;«7/v>J?>^^^«#:^i>r^ V^*^ 

[0 0 4 81 n^m^^i-^-r^^h ^ ^ y 5 k^i^(?:)3S 

*Sc0ag7t;*^*^^-C. 0. 05-3. Odl/g 

3 ot:coN-p<^7i^t''ny K:/cf3^ jsao. 5g/d 

1) -efc-Sr ^;65^^^-cfc-5o 

[0 0 4 9] ^ h'7:^/\--^i^'§k:im^mti^T^>^m 

5 ox., ^f * L< 5t:}&^e> 1 0 QX.(r>^m.(n>wSL^ 
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S^f Sr ^:e>5-c#So 

[0 0 5 0] ^y^^ KmfiKfrSr^y>f ^ Ki^ite^b-rs 

APfKiJK*gB^Mft{*. 15 0-4 5 0" C. ^J*b<fl 
17 0 — 3 5 0° C<^eiC(Om^^3l«^i~Sr 

So :L(om^mmz.wt^nmt.. K^^mmc^^i.^t'^ 

3 0#-io^W. »*b<{*55>-5NrW;65ig^-e*> 

So 

[005 1] 4;rc. .i^y ^ K:dS*«l^j«(c^ft?*rSVN 
10 to6^>S'5rSi43Ky >f ^ KcoS^. 7" h^:J?7/WsJ?>^K-^« 
7K«?i:i^r^>SrS;SU-C»?>ttfc7Ky-f ^ KSaiPft^Sr 

[0 0 5 2] r<Dj;5J-#e>ttfc^y>r^ mflKji^^^> 
**ffi^-rsrtd5-e#So *fc»^ixyb#y-f ^ m 

^SiirT^ffi-rsr tt>*T?i:So ^mm^'^^^m^. 

»e>i^yh7Ky-r 5 KSr^»*ii:St><0-efc^^fi#{cRR;£ 
$^^^^V^;5^ ^<D«?!ltLT. N-^^ 

y K>'. N, N-v^;;«^/l-Tir hT^ h\ N, N-v^;^ 
[0 0 5 3] ^fc. S^S-^O^^'liSr^^t-Sgfi^;^^ 

^34T*t*^<D7Ky^^ Ki3j:u^/*fc(i7Ky >f ^ k 
\^^i&mxhti\t±mmm\^mx.xhx\^\ ^(omti^x 

30 :3i^l^>^^y 3— =^->V':^^;55 

Pff e>ttSo 

[0 0 5 4] ±m<DX^\z.l.xm^ivtc:^mm(0:^V-{ 

-h. m^mm^£ i£<D:^m^m\^^xmmmM<om^r:L 

ttS:J:|B(D^#{Cj:i9*0fKi«LabTxKy-f ^ KK^f^^ 
•t-So ;iO^O>J^y-f ^ molS^i: LTI^> #JcRB^ 

stbs^:>(Z)-eji/.ev^;65. mn(7)^&m^\^mt\.x^m^ 

^^±X. 1 0 0 A-3 0 0 0 A;653Sa-CfcSo oV^-C 
agBfR]«I=3S^J i: bT^6ffl-r S :i t d5-e# So 

[0 0 5 5] y\f>^mm\^. —m^\-iB. -r-^^i^. 

T^y ^x<.x/^/^^*(^*<^^V^yt^ — ^-SrlHlte$-^> 

* fcJi n - ^ - Sr-«ii«-r^» S-fr S r t ct 9 fi^ 5 

a-^- 1 L < \t.mm^^W}^^Xff 5 w ^ ?55T*# So 

S^tf^-iJ^ftL (mm) -C^-rr i:^5a^*i^TV^So 
50 [00 5 61 
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tl^ll * 
L = N-M{(27crn/60V)-ll (I) 

(I) ^lcioV^T. N\^y}f>i^mm. M^^JfbiiJi^S 

(mm) . r — (mm) . nfi 

u^y—(Om^lSc (r pm) . V\t.^'r—i^(O^W}MM 

(mm/#) -Cfc?). ^trv^5^^ft3&sa^V^^$^f^lf>'>/ 

[0 0 5 71 r<DJ:5^^^tr>^^*ni3a(cJ:oTiS5)^^« 10 

[0 0 5 8] An Improved Method for High Reflect ivi 
ty Ellipsometry Based on a NewPolarization Modulat 
ion Technique (S. N. Jasperson & E. Schnatterly) Rev. 
Sci, Inst. . vol. 40, page761, 1969 

High Frequency Polarization Modulation Method for 20 
Measuring Birefrin-gence (F. A. Modoine, R. W. Major & 
E.Sonder) Appl. Opt. , voll4,No. 3, 1975 

5#^§r^«LT. 5-1 0 0 (mm) 

mmm^m&(Oi^^ ;^ 0 . 5 (nm) gilJb. ^ tf 
>^miOO (mm) W±-CO. 8 (nm) Sl±X»>^ 

oV^TfiO. 5' Sir. ^ e>(C^f*b< tiO. 3* «T 

-efe^r ^;65ij3g-cfc5o 40 
[0 0 5 9J ^<oj;plc9tf:/i/i-J:oT^— ;&^o— 

[0 0 6 01 i^T\^mMm^xmmm^±^f. ^?^m 

[0 0 6 11 * 

^1. ^if^-i/^^ 50 



mm 2000-80164 

14 

immm} mmm i 

(4-T^y:7 3i::^yw) --^^^l^^^-l, 6-v^;^3i— 
h2. 40g (0. 0 0 7 3^/W) tl, 2, 3, 4- 

l/^ xj^^i/'T h 1 . 4 0 g 

(0. 00 7 2^yw) SrN-j?«^ywb-a y K:/ (i^TN 

MPt^IB&i-^) 21. SSg^". ^a-C2^raSiS$ 

6 d 1 / g (ig*0. 5 g/d 1 , NMPfS Ot:) <^ 

[0 0 6 21 r<^^iRSrNMP:j3J:l5>^^/l^y ny/w:?^ 
(WTBSt«B&-r5) om-^^^^ (a»it 8 0 : 2 
0) tci: t)j^@j^^4fi»%(c:f&3p^m. ;^f^;^S«{^2 
8 0 0 r pm-C;^tf>=i— bb. oV^T 8 0*0*^5 

2 5 0t:'T?i»$ra*D^«itS-t*§::i:(ci:f9J5$ i o 0 0 

[0 0 6 31 rc^Ji^y^ ^ KJ^SrV— 3:/:^fJS^fflv^. ^ 
l(^3«<^^#-C^tf>^«!5aSr*febfCo rr-C. 
>^^<^^SSr^»«j{c^-t'3^c«)(^. i^T(^»^ (I) -C 

^l{;i#'^T|B«-r^o 
[0 0 6 41 

L = N-M{ (27cnr/60V) -1} (I) 
(I) S:fc:fcV>T. NJi^tfViJ^IilS:. MJ^JfLiZi^fi 
(mm) . r fi^lf>':5^i3 — <0¥^ (mm) . nf^ 

t3 — ^— Comtek (rpm) , Vf^;^^— i/0^tb3$lS 
(mm/#) -efct). ^tf>^3S«d55iVN(5^*^tr^^:5^ 

[00 6 51 ^(O}^ 5 {-^ tf :/iI^«!f3@$nfc#><r 
Sr5 0 ^mco;^^— f-— $rS^A/-C^t'V^:*-rR]^S^tf 

Z L I - 2 2 9 3) SraAUflSS-fe'/vSrf^^LfCo rtt 

#lTftl. 2" . ^W2RXJ^^i^3Xm, O*' -Cfc 
[0 0 6 61 f»«ia(c»r-5«:^gBrRi:fti:iBrRj 

^j-^. i2 0t:-ei^ras 1 2 o^-c6B#M. Jil»:*p|Ki 

[0 0 6 71 

mi] 



(9) 



15 
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16 



(r pm) (mm/S>) (mm) (mm) 



0kV¥ 1 300 20 0.50 46.6 

^# 2 500 15 0.55 114.6 

3 700 10 0.60 263.2 



[0 0 6 81 mmm2 

1 tciEifeufc^y 5 KB[co9 If ^-^^ftiajc J: s lo 

^2. An d tdUfWKDXv^ 



* ^ A n d i:affiW»X^:^|OJB!l;£^:S:Sr:^i-c 1 <0 
X 5 *^v^9 If :^^*#-e*>ot: t A n dtett+^J-Jc:*: 

[0 0 6 9] 
[«2l 







And 






(mm) 


(nm) 


C ) 




4 6.6 


0.7 5 


0. 2 


^#2 


114.6 


0.9 8 


0. 2 



[0 0 7 0] mg-W) 3 

^IfcfSfto^^l-CTf^^i/fttaSrliUfc, ::©J:p 
|c:7^f>^^^s^l3i|$^^fc#-^r(D»KSr 1 . 5nm<D:^^— 

{c«a;^5i:T, ov^■T?»ilm^t^KS (pt/w^'ttsaz l i - 

3 4 8 9) SraAUT. ^B^S-fkmS-fe/wSTf^U 30 

[00 7 1] mmm4 

h2. 4 0g (0. 0 0 7 3^/V) tlftipJ y 3/ 
«*iK)l. 56 g (0. 00 7 2^yW) S:NMP2 2. 

4 3gf. ^m-eS^raSfJ^^-tirsKy-f 5 Kttl^ft: (jK 

-|;lill^fU, iSTCifiAO. 94dl/g («S0. 5g 40 
/d 1. NMP'f'3 0'C) <D5j<y>f 5 KfltrK«:«rSa^ 

[0 0 7 2] r<D^?KiSrNMP*5j:05BS®il-a-^|^ 
(SiJtSO : 2 0) (Jl<tt)i^@)^5>4aft%(c:4&«? 
;<f9:^S«J;i3 0 5 0 r pmT?:^lfV3— hb. o 
V't^S 0'C-t?55)-. 2 5 0'CT?lB?PHj!jpfJ*!iai-s- t 
lJ:J:>?ff $ 1 0 0 0 A©.i^y-r 5 KIKSr?^4£b^c« 
^y-f 5 KlPSrl — 3i^:mSrfflV\ ^HCfB®U;fc3S 
\f>'if9lkm^m Ufc. <OS«Sr 5 0 /i m 
y— S:tlSA/-e7lf>'^;^[RlSrS¥tf«cLT«a* 50 



tLX. -o\^^X^-^y-^ yi'm^ (;j</i':>ttiiZL I -2 
2 9 3) SraALJK^-fe/VSrf^^U/Co rtvPjCO^SS-fe 

2' , #fe#22%.-e«:l. 0* . #fe#3-Cttl. 1° T?S> 
[0073] ^? |»«iajC*r-rS«l4iBlRl^ iiKlRj 

12 0'c-ei^ra, i2 0'c-c6^ra^ niJswjpfRi 
[0 0 7 4] ms-^js 

i^^SrfflV^^ 1 (Cf5«<©^# 1 HsXrJik^ 2 "C^ t'^'j/ 

And i:3iffi«i<oXw^<oiil*i|g*Sr:^-t-. v>-f 

fV^^#-^fcoTt, A n dffi(i+:»-(c;^t 

10 0 7 51 



(10) #BB 2000-80164 
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[^31 

ms. A n d t3i4=aW<OXu-:ft 







And 






(mm) 


(nm) 


C ) 




4 6.6 


0.5 7 


0. 2 




114.6 


0.8 3 


0. 2 



[0 0 7 6] llii|PJ6 

icm^^x. ov^■T?gias«'l4^Kffi (;></vj!'tijsizL I- 
3 4 s 9) ^aALT, *SS^^kfKft-fe/i'«rf^«L 

1 0 0 7 7 1 it«?M 1 
i^T$ y v'ya.— /Vac— 7^/V-2 0. Og (0. l^M 

*<^19. 2g (0. 0 9 8^/U) SrNMP3 4 3. 5 

iz.mnv. mTv^sto . 9 8di/g (mmo. 5g/ 

d 1 . NMP^'S Ot;) <0:^V^^ Kta^^t^SrWattA 

[0 0 7 8] :i<dS®^NMP*3J:T/BS<DS^S^SE 
(l:»Jt8 0 : 2 0) Jcj;r)i^HJ^:5^3fiS%tC*3R 

;*f9^S^S{-3 0 0 0 r pm-C;^f>^3— h L. o 

v^-c8 o'C-es^j-. 2 5 cc-ei ^ra^jRl^^aat-sr i: 

1 0 0 0 AcDjHy^ 5 mSrJ^J^gbfc. 

*4. A n d i:iltitt<0>' 



-ems (;'t-'V^^tS8Z L I - 2 2 9 3) SraAU*SS-fe 
«^ Lfc t r -5.^|ife(0/iV ^:^-/iiBlRJ S^UTV^Sri:*5 
«fi<0«^SJgBl^:ftS:»|^bfefc:i^. 3. 6* -e*>o 

20 4. 1° -efct). mfOMi^XoXm^^f^MiS. 

[0 0 7 9] iiMtm 2 

1 fc|B«®«:# 1 ;fe 3 t^i^^^ 

And tmB^(D:^U'^<Dm&f^^^^-rc v^-f^^c07 
30 tr:^^^lfe#T?fcoTt An d|i[;^/jN$<. 

[0 0 8 0] 
[^41 







And 




(mm) 




(nm) 


C ) 


^# 1 4 6.6 


0 


. 1 3 


10.6 


^^1=3 2 6 3. 2 


0 


. 20 


5. 4 



[0 0 8 1] oMm 3 

(C7t'>';5^^a^ixfc=§->!r<DS<gS:l. 5iim<D^^~- 
0 14) SraAU-C. *®^;£^bJ^S-fe/w«rf^i!«bfc„ 50 



[0 0 8 2] it^m4 

2, 2-if;^ [4- (4-T$y7iy^» 7^^— 

/W] rny^>4 1. Og (0. l^/W) fcl, 2, 3, 
4-V:^oP'^'V7" M^fRffel 9. 2g 



(11) 
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20 



(0. 0 9 S:NMP3 4 1. 2 g 4^. ^m.-Q2 

mi. Odl/g (SftO. 5g/dK NMPtf>30 

[0 0 8 31 r<D^SrNMP*5J:t;5BS<Offi-e-^jfiE 
(SSitSO : 2 0) (^<t*)j^@JI^^^3m»%(C#f? 
;«f7^*^fc2 8 0 0 r pm-e^^tf^-s— h o 
V^-e8 0"C-e54)^, 2 5 0"C-Cl^raJP5^a-t-5r t 10 

^#3-C7t'V^^«!!abfc(D*>, #^ CD^«Sr 5 0 At m 

■Ctt4. 2° . *#3-CJ43. l-efco:fe<, M(-rcO«*20 

An d taffittOXV-:^ 



2° , ^#3-C«5. 4° i^it). fgi^kSfCj; 
[0084] IttiS^aj 5 

V^SrfflV^*HC|E«cD*#l. ^fe#2*Jit«fe#3t? 

7t':/^*!iab« IIJE«a|2 n d, *3j;T^iiti 

{ciS-JtS A n d t jl*iW<o:?rv:ftcr>jH!l;£)iS«Sr:^i- . v^ 
-fiX©7lf:/i/|fe#-efeoTt) A n d«4it|55S<)/>$ 

[0 0 8 51 
1^51 



7^>-i^m And «ffitt<DXwA 





(mm) 




(nm) 




c 




4 6. 6 


0. 


4 6 


0. 


7 




114. 6 




4 7 


0. 


8 




2 6 3. 2 


0. 


4 0 


0. 


8 



[0 0 8 61 Jt|i^'9^j6 

3 4 8 9) SraAbX, *ffi^;£YhJ0ES-fe-/V'^f^» U 

[0 0 8 71 iWiM 7 40 
1, 6-i?r$y-^^1hVl 1. 6g (0. 1^/w) i: 

1, 2, 3, 4-v'j?o:/<5'^^-r b^^/V'Si?^/^"*!* 
ifell 9. 2g (0. 0 9 8*/U) §:NMP17 4. 5g 

^mt?i o^MSJES^Fiirsj^y'r $ ¥mm{¥ (.^vr 

1, 6-^>T5y-^^1^>'<D:teS^4^SiS5V^fc^^>^C^£ 
S6<)■^^j:v^fc^e), «-a-®Jf»c^*ofcJtt«®5Ky-f 5 K 50 



TC^mo. 5dl/g (iSSO. Sg/dUNMPtfJ 

3 O^C) (OJKy-r 5 KS8®^*:?Sr#fc. 
[0 0 8 81 ^©^SrNMPfcit^B SOiS-g-^^ 
(Milts 0:20) IcJ; >) i^@?^5>6aS%l-#3K 

^> ;«f7;^&Ktc3 0 0 O r pm-C;^t°^'^— h o 

v^-e8 ©"C-es^)-. 2 5 o'Ct?i^m*n!Ri«!!a-r'5:ii: 

(wJ;i3ff$ 1 0 0 0AcOsJ^y-r$ m^?^A£Lfc„ r<D 
-e^^B (;^/w^ttKZ L I - 2 2 9 3) SrftALjgfB-fe 

[0 0 8 91 MI-r<0}ejS-feyuSrl 2 Ot:, 1 BtK;^— 
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[0 0 9 0] JtlJ^JS 

1, (4 -T5 y 73^/ ^:/^>'24. 

2g (0. l^M fcf y 5/ hK-«g7K'fe2 1. 8 
g (0. 0 9 6^/W) SrNMP2 6 0. 6 g "f". ^ffit? 

1 o^MSJ^^-tir^y-f? vmmi^ (.^^vr^^yi^m 

TcJttSO. 9 4dl/g (jS|*0. 5g/dUNMP 
+ 30 1^) <DJHy-r? K WK^tcSrSatt A < »5 r t !JS 

[0 0 9 11 r.<DgEffiSrNMP*5J:t;5BS<OiS-&-^ 
aSJtSO : 2 0) {Cj;«Ji^H?^^>4fl:S%{^^Sr3|i; 
;«f9:^S*R{C4 5 0 0 r pin-C;^ifV=»— h -o 
^6. An dtaffitt©;^ 
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* 0"C-C5 5>. 2 5 O'C-Cl^MAPfiSOiSli-Swi: 

tc:J:t»li£$ 1 00 0A<OjHy-i'5 KK^J^^LfCo r<D 

m-r^tcib. sKy-r^ m<sri/— 3>-;^ti^ffiv^^i{ci2 

«©*#1. ##2*5J;t/*#3-e9t'>-^'«!.SL, H 

[0 0 9 2] 
[^6] 



And affiWcOXW-^ 
(mm) (nm) C ) 



^# 1 46.6 0.39 0.8 

2 114.6 0.60 0.7 

3 263.2 1.21 0.3 



[0 0 9 3] 



(72)3gM# *« 

(72) 

=f rfT*F?f Hr722#fl6 1 0 S^C^ 

(72)5SM# « 

=f ^»jl&1«rt:*F^Hr722#fl6 1 B H^fc!^ 



★ (72)5iig# Mm m 

n^jm^mmmm-^ 1-9-2 

.(72)«M# *«C|U ?*- 

»^;i[m;^?PTfJ8l^2786- 4 -211 
F^— A(#%) 2H090 HB08Y HB09Y HBIOY HC05 
40 HC06 HD15 KA13 Mil MBOl 

4J043 PA02 QB15 QB26 QB31 RA34 
SA06 SBOl TA14 TA22 TBOl 
UA022 UA122 UA131 UBOll 
UB171 ZA41 ZA42 ZA55 
ZB23 



